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Increasing Accuracy and EfficiencyIncreasing Accuracy and Efficiency
 Predictive ModelingPredictive Modeling

 Reduces the amount of fieldwork needed to be done byReduces the amount of fieldwork needed to be done by
focusing investigation on areas of high probabilityfocusing investigation on areas of high probability

 Increases the number of resources identified by allowingIncreases the number of resources identified by allowing
investigations to focus on areas of higher resourceinvestigations to focus on areas of higher resource
probability.probability.

 Remote SensingRemote Sensing
 Archival data is available for future investigationsArchival data is available for future investigations
 Is not destructiveIs not destructive
 PhotogrammetryPhotogrammetry
 Improves the ability to locate cultural resourcesImproves the ability to locate cultural resources

 View the environment from a different perspective (KvammeView the environment from a different perspective (Kvamme
2007)2007)

 View the landscape in wavelengths beyond visible lightView the landscape in wavelengths beyond visible light
 Can make microtopographic features visible using stereo pairsCan make microtopographic features visible using stereo pairs

(Markussen et al. 2004).(Markussen et al. 2004).



Low Altitude Remote Sensing:Low Altitude Remote Sensing:
A RenewalA Renewal

Low altitude remote sensing has the possibility of identifyingLow altitude remote sensing has the possibility of identifying
more cultural resources than other alternatives because of itsmore cultural resources than other alternatives because of its
increased spatial resolution.  In addition to this there is theincreased spatial resolution.  In addition to this there is the
advantage of the lower cost of data.advantage of the lower cost of data.

 UAVUAV
 ProsPros

 Can be equipped with a GPS/INS system allowing the vehicle toCan be equipped with a GPS/INS system allowing the vehicle to
navigate with a high level of accuracy (within 10cm) (Eisenbeiss 2004).navigate with a high level of accuracy (within 10cm) (Eisenbeiss 2004).

 Can cover large areas autonomously (cropcam.com)Can cover large areas autonomously (cropcam.com)

 ConsCons
 Still a relatively high cost, especially for thesis work.Still a relatively high cost, especially for thesis work.
 Requires training to operateRequires training to operate
 Use can be limited based on aviation regulationsUse can be limited based on aviation regulations



Low Altitude Remote Sensing:Low Altitude Remote Sensing:
A RenewalA Renewal

Low altitude remote sensing has the possibility of identifyingLow altitude remote sensing has the possibility of identifying
more cultural resources than other alternatives because of itsmore cultural resources than other alternatives because of its
increased spatial resolution.  In addition to this there is theincreased spatial resolution.  In addition to this there is the
advantage of the lower cost of data.advantage of the lower cost of data.

 BlimpBlimp
 ProsPros

 Low CostLow Cost
 Ease of useEase of use
 Stability in calm conditionsStability in calm conditions

 ConsCons
 Susceptibility to high winds (Gomez-Lahoz and Gonzales-AguileraSusceptibility to high winds (Gomez-Lahoz and Gonzales-Aguilera

2009)2009)
 Need to carry compressed gasNeed to carry compressed gas
 Helium is relatively expensiveHelium is relatively expensive



Low Altitude Remote Sensing:Low Altitude Remote Sensing:
A RenewalA Renewal

 KiteKite
 ProsPros

 Low CostLow Cost
 Easy to transportEasy to transport
 Can (obviously) operate in windsCan (obviously) operate in winds

 ConsCons
 Needs wind to operate (No shortage in North Dakota)Needs wind to operate (No shortage in North Dakota)
 Difficult to determine sensor altitude and therefore resolutionDifficult to determine sensor altitude and therefore resolution
 The platform is relatively unstableThe platform is relatively unstable

Low altitude remote sensing has the possibility of identifyingLow altitude remote sensing has the possibility of identifying
more cultural resources than other alternatives because of itsmore cultural resources than other alternatives because of its
increased spatial resolution.  In addition to this there is theincreased spatial resolution.  In addition to this there is the
advantage of the lower cost of data.advantage of the lower cost of data.



Color and PanchromaticColor and Panchromatic

 (Challis et al. 2002)



Color and PanchromaticColor and Panchromatic

 Changes in soilChanges in soil
colorcolor

 Shadow marksShadow marks

 Crop marksCrop marks

 (Challis et al. 2002)



Near-InfraredNear-Infrared

( Lasaponara and Masini 2007)

(Lasaponara and Masini 2007)



Near-InfraredNear-Infrared

 It is especiallyIt is especially
sensitive to changessensitive to changes
in the phenologicalin the phenological
state of vegetationstate of vegetation
which is dependentwhich is dependent
upon subsurfaceupon subsurface
features(Masini andfeatures(Masini and
Lasaponara 2007).Lasaponara 2007).

( Lasaponara and Masini 2007)

(Lasaponara and Masini 2007)



Thermal InfraredThermal Infrared

(Kvamme, Hailey and Kvamme 2004)



Thermal InfraredThermal Infrared

 Emitted radiationEmitted radiation
 SunSun’’s photons ares photons are

absorbed by theabsorbed by the
ground, andground, and
subsurfacesubsurface
features causefeatures cause
differences in thedifferences in the
rate that photonsrate that photons
travel outward.travel outward.

(Kvamme, Hailey and Kvamme 2004)



Stereo Pair Digital Elevation ModelsStereo Pair Digital Elevation Models

 CanCan
constructconstruct
highhigh
resolutionresolution
DEMs toDEMs to
identify microidentify micro
topographictopographic
featuresfeatures

(Lambers et al. 2007)



GeoreferencingGeoreferencing
Control points are placed on the ground of the area beingControl points are placed on the ground of the area being
remotely sensed, and their location is recorded based on aremotely sensed, and their location is recorded based on a
datum.  The control points in the image are then georeferenceddatum.  The control points in the image are then georeferenced
to the image.to the image.

 GPSGPS
 TransitTransit
 Pythagorean triplesPythagorean triples

 3:4:53:4:5
 5:12:135:12:13
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